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(54) ACCESS CONTROL CIRCUIT FOR SYNCHRONIZING RAM, DATA PROCESSOR, AND ITS 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To shorten an access time of a 
synchronizing RAM. 

SOLUTION: An input address and an output address of a pipe line 
register PLR 14 are inputted to a selector 31 at the time of writing, 
an output address of the pipe line register PLR 14 is selected and 
outputted to a synchronizing type RAM 15 as a write-address, at the 
time of reading an input address of the pipe line register PLR 14 is 
selected and outputted to a synchronizing type RAM 15 as a read- 
address. Thereby, at the time of reading, as a read-address is 
outputted to the synchronizing type RAM 15 one cycle before a 
read- instruction is executed, a read-cycle is completed by one 
cycle. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the access-control circuit which controls the lead and light access of data to synchronous 
system RAM at the time of a light It outputs to the aforementioned synchronous system RAM by making 
into the light address the address outputted from the instruction-execution section which performs the 
lead and light access to the aforementioned synchronous system RAM. The access-control circuit of the 
synchronous system RAM characterized by outputting to the aforementioned synchronous system RAM by 
making into the lead address the address in front of 1 cycle of the lead instruction executed in the 
aforementioned instruction-execution section at the time of a lead. 

[Claim 2] The access-control circuit of the synchronous system RAM according to claim 1 characterized 
by providing the following. The aforementioned instruction-execution section is an instruction register 
which stores the read instruction. The selection circuitry which consists of a pipeline register which 
executes the aforementioned instruction by which the decoder was carried out, chooses the address 
outputted from the aforementioned pipeline register at the time of a light, outputs to the aforementioned 
synchronous system RAM as the light address, chooses the input address of the aforementioned pipeline 
register at the time of a lead, and is outputted to the aforementioned synchronous system RAM as the lead 
address 

[Claim 3] The access-control circuit which controls the lead and light access of data to synchronous 
system RAM which are characterized by providing the following The 1st register which stores an 
instruction The instruction-execution section which consists of the 2nd register which executes the 
decoded aforementioned instruction The selection circuitry which chooses the address outputted from the 
2nd register of the above at the time of a light, outputs to the aforementioned synchronous system RAM 
as the light address, chooses the input address of the 2nd register of the above at the time of a lead, and 
is outputted to the aforementioned synchronous system RAM as the lead address 
[Claim 4] The access-control circuit which controls the lead and light access of data to the dual port 
synchronous system RAM which are characterized by providing the following The store circuit which 
memorizes the light data in a light cycle The light address of one port of the aforementioned dual port 
synchronous system RAM in the same cycle The address comparator circuit which compares the lead 
address of the port of another side The selection circuitry which chooses the data memorized by the 
aforementioned store circuit and is outputted as lead data of the aforementioned dual port synchronous 
system RAM when coincidence with the light address of the two aforementioned ports and the lead 
address is detected by the aforementioned address comparator circuit 

[Claim 5] The data-storage circuit characterized by having at least two dual port synchronous system 
RAM, writing the same data for one port of the two aforementioned dual port synchronous system RAM in 
the address same as a port only for lights simultaneously, and accessing the port of another side 
independently as a port only for leads, respectively. 

[Claim 6] The data-processing processor characterized by to have the selection circuitry which chooses 
the light address outputted from the aforementioned instruction-execution section at the time of the 
instruction-execution section which executes an instruction one by one, and synchronous system RAM 
and a light, outputs to the aforementioned synchronous system RAM, chooses the lead address in front of 
1 cycle of the lead instruction executed in the aforementioned instruction-execution section at the time of 



t\ v 

° a lead, and is outputted to the aforementioned synchronous system RAM. 
[Claim 7] It is the data-processing processor according to claim 6 which is equipped with the following and 
characterized by for the aforementioned selection circuitry to input the input address and the output 
address of the aforementioned pipeline register, to output it to the aforementioned synchronous system 
RAM by making into the light address the address outputted from the aforementioned pipeline register at 
the time of a light, and to output it to the aforementioned synchronous system RAM by making into the 
lead address the address inputted into the aforementioned pipeline register at the time of a lead. The 
aforementioned instruction-execution section is an instruction register which stores an instruction. The 
decoder which decodes the aforementioned instruction and performs an instruction interpretation The 
pipeline register which executes the instruction interpreted while storing the decoding result 
[Claim 8] The data-processing processor characterized by providing the following. Dual port synchronous 
system RAM The 1st and the 2nd instruction-execution section which execute an instruction 
corresponding to two ports of the aforementioned dual port synchronous system RAM, respectively The 
1st selection circuitry which chooses the output address of the instruction-execution section of the above 
1st at the time of a light, outputs to one port of the aforementioned dual port synchronous system RAM as 
the light address, and is outputted to aforementioned one port by making into the lead address the address 
in front of 1 cycle of the lead instruction executed in the instruction-execution section of the above 1st at 
the time of a lead The address output circuit which outputs the address in front of 1 cycle of the lead . 
instruction executed in the instruction-execution section of the above 2nd to the port of another side of 
the aforementioned dual port synchronous system RAM, The store circuit which memorizes the light data 
of the aforementioned dual port synchronous system RAM, The light address of one port of the 
aforementioned dual port synchronous system RAM in the same cycle, When coincidence with the light 
address of the two aforementioned ports and the lead address is detected by the address comparator 
circuit which compares the lead address of the port of another side, and the aforementioned address 
comparator circuit, The 2nd selection circuitry which chooses the data memorized by the aforementioned 
store circuit and is outputted as lead data of the aforementioned dual port synchronous system RAM 
[Claim 9] The data-processing processor characterized by having the instruction-execution section which 
executes an instruction one by one, and at least two dual port synchronous system RAM, writing the same 
data for one port of the two aforementioned dual port synchronous system RAM in the address same as a 
port only for lights simultaneously, and accessing the port of another side independently as a port only for 
leads, respectively. 

[Claim 10] The access-control circuit of the dual port synchronous system RAM characterized by 
providing the following. At least two dual port synchronous system RAM The 1st and 2nd store circuits 
which memorize the light data of the two aforementioned dual port synchronous system RAM The 1st and 
the 2nd address comparator circuit which compare the light address and the lead address in the same 
cycle The 1st and the 2nd selection circuitry which choose and output the output data of the above 1st or 
the 2nd dual port synchronous system RAM when the data memorized by the above 1st or the 2nd store 
circuit when coincidence of the address is detected by the above 1st or the 2nd address comparator 
circuit are chosen, it outputs as the above 1st or lead data of the 2nd dual port synchronous system RAM 
and the inequality of the aforementioned address is detected 

[Claim 11] The access-control method of the synchronous system RAM characterized [ in the access- 
control method which controls the lead and light access of data to synchronous system RAM ] at the time 
of a light by to output to the aforementioned synchronous system RAM and to output to the 
aforementioned synchronous system RAM by making into the lead address the address in front of 1 cycle 
of the lead instruction executed in the aforementioned instruction-execution section at the time of a lead 
by making into the light address the address outputted from the instruction-execution section. 
[Claim 12] In the access-control method which controls the lead and light access of data to the dual port 
synchronous system RAM When the light data in a light cycle are memorized, the light address and the lead 
address in the same cycle are compared and the address is in agreement by the aforementioned address 
comparison The access-control method of the dual port synchronous system RAM characterized by 



outputting the light data memorized as lead data of the aforementioned dual port synchronous system RAM, 
and outputting the data read from the aforementioned dual port RAM when the address is inharmonious. 
[Claim 13] The access-control method of the dual port RAM which writes the same data for one port of 
two dual port synchronous system RAM in the address same as a port only for lights simultaneously, 
carries out the port only for leads of the port of another side of the two aforementioned dual port RAMs, 
and is characterized by accessing independently, respectively. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to a single port and the access- 
control circuit of the dual port synchronous system RAM, a data-processing processor, and its control 
method. 
[0002] 

[Description of the Prior Art] The synchronous system RAM to which writing and read-out of data are 
performed to the timing which synchronized with the clock signal is known. As the access fundamental- 
wave type of synchronous system RAM is shown in drawing 8 , in a light cycle, a light signal is enabling (low 
level), between 1 cycles, the address and data are inputted and the writing of data is performed. In a read 
cycle, it reads to 1 clock eye, and the address is inputted and data are read to the following 2 clock eye. 
That is, a light cycle requires 1 cycle and a read cycle requires the access time of a two cycle. 
[0003] Drawing 9 is drawing showing the input/output port of the single port synchronous system RAM 15, 
and drawing 10 is drawing showing the fundamental-wave form. The single port synchronous system RAM 
15 is equipped with the clocked-into terminal CLK, the address input terminal AD, light signal input terminal 
*WT and the data input terminal DI, and the data output terminal DO. 

[0004] First, in a light cycle, address input"X'10" is given and "X'1000" is given to the same cycle as a 
data input. By the following cycle which is a light cycle, when a light cycle and a read cycle continue/even 
if read-out address"X'20" is outputted, at this time, data are not outputted from synchronous system RAM 
15, but data"X'2000" is outputted in the following cycle. That is, even if the lead address is specified in the 
next cycle of a light cycle, the output data of synchronous system RAM 15 become unfixed, and data 
decide them in the following cycle. Therefore, one clock is applied to a light cycle and the access time of 
two clocks applies a read cycle. 

[0005] Next, drawing 1 1 is the block diagram of the data-processing processor 10 of the conventional 
pipeline control method which used the single port synchronous system RAM 15. The instruction control 
section 11 consists of instruction decoding 13 which decodes the instruction register (instruction 
regisuter) inter record gap 12 which stores the read instruction, and its stored instruction, and performs an 
instruction interpretation, and a pipeline register PLR(pipeline register) 14 which stores and executes the 
instruction interpreted by decoding 13. 

[0006] A pipeline register PLR14 outputs address data and a light signal to synchronous system RAM 15, 
outputs a lead signal and a light signal to the data-processing section 16, and outputs the instruction 
control signal which directs the operation in operation part 17 further. Operation part 17 consists of ACC 
(accumurater)18 and ALU (arithmetic logic unit). ALU19 calculates to the data of ACC18, and the data 
outputted from the data-processing section 16 according to an instruction control signal, and outputs the 
result of an operation to ACC18. Moreover, the data stored in ACC18 are written in synchronous system 
RAM 15 through the data-processing section 16. 

[0007] Next, in the data-processing processor 10 of drawing 1 1 , the case where addition with the data 
read from synchronous system RAM 15 and the data of ACC18 and two operations which write the 
addition result in synchronous system RAM 15 are performed is explained with reference to the 
instruction-execution timing chart of drawing 12 . 



[0008] First, the data of address"X ? 10" are led from synchronous system RAM 15 in Cycle a, the 
instruction adding the data and data of ACC18 is incorporated by the instruction register inter record gap 
12, and an instruction is decoded by the instruction decoding 13 in the same cycle. A decoding result is 
stored in a pipeline register PLR14 in the following cycle b, and the instruction is executed. However, it is 
the following cycle that the lead address is given and data are actually outputted from synchronous system 
RAM 15, and since it is the two-cycle need, 1 cycle weight of the instruction stored in the pipeline register 
PLR14 is carried out to read-out of data by the WAIT control signal, and — a degree — a cycle — c — 
synchronous system — RAM — 15 — the address — " — X — ' — ten — " — from — reading — having 

— data — " — X — ' — 200 — " — ACC — 1 8 — storing — having — **** — data — " — X — ' — 
100 — " — addition — carrying out — having . 

[0009] if a write enable signal is outputted in the following cycle d — the address of RAMI 5 — the data of 
the addition result stored in "X'20" at ACC 18 — "X'300" is written in 

[0010] Since the processing which reads data from synchronous system RAM 15 needed the access time 
of a two cycle in the data-processing processor 10 mentioned above and the processing which writes the 
storing data of ACC18 in RAMI 5 needed the access time which is 1 cycle, the access time of 3 cycles was 
required in total. 

[001 1] Next, basic operation in the dual port synchronous system RAM 21 is explained with reference to 
drawing 13 and drawing 14 . The dual port synchronous system RAM 21 consists of the address input 
terminal ADA, the data input terminal DI, the light signal input terminal WT, the data output terminal DOA, 
the address input terminal ADB of B system port, and the data output terminal DOB of A system port, as 
shown in drawing 13 , and a read/write port and B system port of A system port are ports only for leads. 
[0012] As shown in ** of drawing 1 4 , when performing lead operation in the same cycle to the same 
address of A system port and B system port, A system port and B system port can be accessed 
convenient. Moreover, to the address which is different in the same cycle as shown in this drawing **, A 
system port can access both ports without trouble, when B system port is lead operation in light operation. 
However, in the same cycle, as shown in this drawing **, when B system port performs [ A system port ] 
lead operation in light operation to the same address, the output data of B system port become unfixed. 
[0013] Therefore, the software processing for controlling exclusively access of A system port and B 
system port or hardware circuitry was needed so that access like ** of drawing 14 might not occur, and 
there was a trouble of producing increase of the processing time or complication of hardware circuitry. 
[0014] Next, the above-mentioned dual port synchronous system RAM 21 is explained with reference to 
drawing 15 and drawing 1 6 about the case where it is used as a work register of a data-processing 
processor. A source register and a dace strike nation register, and B system port are used for A system 
port as a source register. ** the source register of A system port to data — reading — the source 
register of **B system port to data — reading — ** — with the instruction which adds them and is 
written in the dace strike nation register of A system port ** the source register of A system port to data 

— reading — the source register of **B system port to data — reading — ** — explain the case where 
two instructions of the instruction which adds them and is written in the dace strike nation register of A 
system port are executed 

[0015] In the dual port synchronous system RAM 21, since a light cycle and a read cycle cannot be 
continuously performed to one port, the data from A system port of ** cannot be read to the degree of the 
write-in cycle to A system port of **. 

[0016] Therefore, when creating a program conventionally, ''NOP" needied to be described to the degree of 
an instruction of **+**=**, and since two instructions, **+**=** and **+**=**, could not be executed 
continuously, the non-processed period needed to be prepared as shown in drawing 16 . 
[0017] 

[Problem(s) to be Solved by the Invention] Since the read cycle of data cut in two clocks in the single port 
synchronous system RAM as mentioned above, there was a trouble that the access time of synchronous 
system RAM became long. 

[0018] Moreover, in the dual port synchronous system RAM, in order to avoid competition of access, 



exclusive control needed to be performed, and there was a trouble that the interlock by software or 
hardware was required for the reason, and a program and the increase in the operation processing time, or 
a circuit scale increased. 

[0019] Furthermore, since the light cycle and read cycle to one port could not be continuously processed 
when the dual port synchronous system RAM was used as a work register, "NOP" etc. needed to be 
inserted in the degree of a light cycle, the amount of programs increased, and there was a trouble that the 
processing time became long. 

[0020] The technical problem of this invention is enabling it to read data with one clock in synchronous 
system RAM. In the dual port synchronous system RAM, other technical problems of this invention are 
enabling it to read data, even when the light address and the lead address are in agreement in the same 
cycle. 

[0021] The technical problem of further others is enabling it to perform a light cycle and a read cycle 

continuously to the dual port synchronous system RAM. 

[0022] 

[Means for Solving the Problem] The 1st invention is characterized [ in the access-control circuit which 
controls the lead and light access of data to synchronous system RAM ] at the time of a light by to output 
to synchronous system RAM, to be performed in the instruction-execution section at the time of a lead, 
and to output to synchronous system RAM by making the address in front of 1 cycle of a lead instruction 
into the lead address by making into the light address the address outputted from the instruction- 
execution section which performs the lead and light access to synchronous system RAM. 
[0023] Since according to this 1st invention the lead address is outputted at synchronous system RAM 
before [ a cycle of / one ] the timing to which the address is outputted by the read cycle and the data of 
the address are conventionally read to the following cycle, a read cycle can be completed in 1 cycle and 
the access time of synchronous system RAM can be shortened. 

[0024] In the access-control circuit where the 2nd invention controls the lead and light access of data to 
the dual port synchronous system RAM The store circuit which memorizes the light data in a light cycle, 
and the light address of one port of the dual port synchronous system RAM in the same cycle, When 
coincidence with the light address of two ports and the lead address is detected by the address 
comparator circuit which compares the lead address of the port of another side, and the address 
comparator circuit, It has the selection circuitry which chooses the data memorized by the store circuit 
and is outputted as lead data of the dual port synchronous system RAM. 

[0025] Since according to the 2nd invention the data written in in the light cycle are outputted from a 
store circuit even when the light address of one port of the dual port RAM in the same cycle and the lead 
address of the port of another side are in agreement, competition of access in the same address in the 
same cycle does not occur. Therefore, it becomes unnecessary to carry out exclusive control of access to 
two ports, a program can be simplified, and, thereby, the processing time can also be shortened. 
[0026] The 3rd invention has at least two dual port RAMs, and writes the same data for one port of two 
dual port RAMs in the address same as a port only for lights simultaneously. According to the 3rd invention 
which carries out the port only for leads of the port of another side, and accesses it independently, 
respectively, even when a light cycle and a read cycle continue, those instructions can be executed in 
succession by the light and leading in a respectively different port. Therefore, since it becomes 
unnecessary to be conscious of inserting NOP and the amount of programs also decreases in case a 
program creates, since it becomes unnecessary to prepare a non-processed period between a light cycle 
and a read cycle, the processing time can also be shortened. 
[0027] 

[Embodiments of the Invention] Hereafter, this invention is explained with reference to a drawing. Drawing 
J_ is the block diagram of the data-processing processor 30 of the pipeline control method of the form of 
operation of the 1 st of this invention. The same sign is attached to the block which is common by this 
data-processing processor 30 and the conventional data-processing processor 10 of drawing 1 1 , and 
those explanation is omitted. 



[0028] The input address and the output address of a pipeline register PLR(pipline register) 14 are inputted 
into a selector (selection circuitry) 31, and the light signal of the single port synchronous system RAM 15 
is inputted into the control terminal. 

[0029] A selector 31 chooses the address inputted into a pipeline register PLR14 when a light signal is 
disabling (low level) (i.e., when it is a read cycle), outputs it to the single port synchronous system RAM 15, 
and when a light signal is **********, it outputs the output address of a pipeline register PLR14 to the 
single port synchronous system RAM 15. 

[0030] That is, cycle [ in which a lead instruction is stored in a pipeline register PLR14, and is executed ] 
before one, the lead address inputted into a pipeline register PLR14 is chosen by the selector 31, and is 
supplied at the single port synchronous system RAM 15. Therefore, since the lead address is outputted at 
the single port synchronous system RAM 15 cycle [ in which the instruction stored in the pipeline register 
PLR14 is executed ] before one and the data of the address are read to the following cycle, the instruction 
containing a read cycle is completed in 1 cycle. 

[0031] Moreover, the instruction which in the case of a light cycle contains a light cycle since the light . 
address outputted to the same cycle as the light instruction stored in the pipeline register PLR14 being 
executed from a pipeline register PLR14 is chosen by the selector 31, and is supplied to the single port 
synchronous system RAM 15 and data are written in the address is completed in 1 cycle. 
[0032] drawing 2 — the address of the single port synchronous system RAM 15 — the data of "X'10", and 
the data of ACC (accumrater)l 8 — adding — an addition result — the address of the single port 
synchronous system RAM 15 — it is the instruction-execution timing chart of the data-processing 
processor 31 in the case of writing in "X'20" 

[0033] The instruction stored in the instruction register inter record gap 12 in Cycle a is decoded, and an 
instruction interpretation is performed. At this time, light signal *WT is disabling, and since it is a read cycle, 
address"X'10" inputted into a pipeline register PLR14 is chosen by the selector 32, and it is outputted to 
the single port synchronous system RAM 15 as the lead address, the following cycle b — the cycle a in 
front of one — the address of the single port synchronous system RAM 15 — since "X'10" is specified — 
the address — addition with "data "data of X'200"'s read-out, and data [ which were read ] and ACC18" 
X'100 of X'10"" is performed 

[0034] That is, at the time of a read cycle, since the lead address is outputted by the selector 31 before 
[ a cycle of] one to synchronous system RAM 15, the lead of data is performed in the 1 following cycle, 
and the read cycle of data is substantially completed in 1 cycle. 

[0035] And it is written in "X'300 "address of single port synchronous system RAM 15" X'20" of the 
addition result stored in ACC18 in the following cycle c. In this case, the light cycle of data is completed in 
1 cycle. 

[0036] According to the form of this 1st operation, by supplying the input address of a pipeline register 
PLR14 to synchronous system RAM 15, read-out of the data from synchronous system RAM 15 can be 
substantially completed in 1 cycle, and the read/write of the data can be carried out in a read cycle at high 
speed. 

[0037] Next, drawing 3 is the block diagram of the data-processing processor 40 of the pipeline control 
method of the form of the operation of the 2nd of this invention which enabled it to perform a lead 
continuously with the light of data to the same address of the dual port synchronous system RAM 41. In 
addition, the same sign is attached to the same portion as the already explained circuit block, and those 
explanation is omitted. 

[0038] The dual port synchronous system RAM 41 has two ports, A system port and B system port, and is 
using the light port and B system for A system as a lead port with the form of this operation. 
[0039] The address inputted into pipeline register PLR14a and the address outputted from pipeline register 
LPR14a are inputted into the selector 42, and the light signal outputted from pipeline register PLR14a has 
inputted into the control terminal of a selector 42. This selector 42 chooses the address outputted from 
pipeline register 14a when a light signal is **********, outputs it to the address input terminal ADA of A 
system port of the dual port synchronous system RAM 41 , when a light signal is disabling, it chooses the 



address of the input side of pipeline register PLR14a, and it outputs it to the address input terminal ADA of 
A system port. Moreover, the output of a selector 42 is outputted to the address comparator 43. 
[0040] Since the lead address is inputted into A system port of a dual port RAM 41 and the data of the 
address are outputted to the following cycle in front of 1 cycle of a read cycle by this, a read cycle can be 
completed in 1 cycle. 

[0041] At the time of a light cycle, the output address of pipeline register 14a is chosen by the selector 42, 
and it is outputted to A system port of the dual port synchronous system RAM 41, and is outputted from 
the data-processing section 44, the data inputted into the data input terminal DI of A system port are 
written in the address, and the data is simultaneously written in the auxiliary register 45. 
[0042] The input address of pipeline register 14b has inputted into the address input terminal ADB of B 
system port of a dual port RAM 41, and this input address is inputted into the input terminal of another 
side of the address comparator 43. 

[0043] The address comparator 43 outputs a high-level signal to AND gate 46, when the light address of A 
system port is compared with the lead address of B system port and both are in agreement. The light 
signal outputted from pipeline register 14a is inputted into other input terminals of AND gate 46, a light 
signal is disabling (high-level), and when the light address of A system port and the lead address of B 
system port are in agreement, a high-level signal is outputted to the address coincidence flag register 47. 
The address coincidence flag register 47 sets an address coincidence flag to "1", when the output of AND 
gate 46 is high-level. 

[0044] A selector 48 is a circuit which chooses one side of the output of B system port of the dual port 
synchronous system RAM 41, and the output of the auxiliary register 45, and is outputted to the data- 
processing section 49 according to the contents of the address coincidence flag outputted from the 
address coincidence flag register 47. When an address coincidence flag is "1" and the light address and the 
lead address of the same cycle are [ it is got Mocked and ] in agreement, the data written in in the light 
cycle stored in the auxiliary register 46 are chosen, and it outputs to the data-processing section 49. 
[0045] Even if a light and a lead are performed in the port where the dual port synchronous system RAM 
41 differs by this, the light address and the lead address in the same cycle are in agreement and the output 
of the dual port synchronous system RAM 41 becomes unfixed, the data written in the address the dual 
port synchronous system RAM 41 was specified to be can be read with outputting the light data stored in 
the auxiliary register 45 instead of the output data of the dual port synchronous system RAM 41 . 
[0046] On the other hand, since a selector 48 chooses the output data of the dual port synchronous 
system RAM 41 and outputs them to the data-processing section 49 when the address coincidence flag of 
the address coincidence flag register 47 is "0", when the light address and the lead address are the same, 
the data of the dual port synchronous system RAM 41 are outputted [ except ] to the data-processing 
section 49 in the same cycle. 

[0047] Drawing 4 is the access timing chart of the data-processing processor 40 of the form of the 2nd 
operation mentioned above. When light signal *WT is enabling in Cycle a, 'V10" is specified as the input 
address of A system port and "X'100" is inputted as A system input data, address"x'10 data X'100" of the 
dual port synchronous system RAM 41 "is written in" in, and the data"X'100" is simultaneously stored in 
the auxiliary register 45. In this cycle a, the "X'10" as the light address is simultaneously outputted as the 
lead address of B system port, and since the address is in agreement, the output of the address 
comparator 43 becomes high-level. [ same ] 

[0048] In the following cycle b, light signal *WT is disabled. Moreover, the light address of A system port 
and the lead address of B system port are [ both ] in agreement in the light cycle in front of 1 cycle, the 
address is in agreement by "X'10", and since the output of the address comparator 43 is high-level, the 
output of the address coincidence flag register 47 is set to "1." this — the time — B — a system — a 
port — output data — being unfixed — ** — becoming — **** — although — the address — 
coincidence — a flag — " — one — " — it is — since — a selector — 48 — assistance — a register — 
45 — memorizing — having — **** — data — " — x — ' — 100 — " — getting it blocked — a light — a 
cycle — writing in — having had — data — choosing — the data-processing section 49 — 



• [0049] According to the gestalt of this 2nd operation, even when the light address and the lead address are 
in agreement in the same cycle, the same data as the data of the address with which the dual port RAM 41 
was specified can be read by reading the data memorized by the auxiliary register 45. Therefore, a program 
can be created without being conscious of the competition of access to a dual port RAM, a program can 
also be simplified, and the processing time can also be shortened. 

[0050] In addition, although the gestalt of this 2nd operation explained the case where outputted the input 
address of pipeline register PLR14a as the lead address, and a read cycle was made to complete in 1 cycle, 
when outputting the output address of a pipeline register PLR14 as the lead address like before and 
carrying out a two-cycle important point to a read cycle, it can apply. 

[0051] Next, drawing 5 is the block diagram of the data-processing processor 50 of the gestalt of the 
operation of the 3rd of this invention which uses two dual port synchronous system RAM, and enabled it to 
perform a light cycle and a read cycle continuously. In this drawing, the same sign is attached to the same 
portion as the already explained circuit block, and explanation is omitted. 

[0052] A system port of two dual port synchronous system 51 and RAM 52 is a port only for lights, and B 
system port is read, is an exclusive port, and can be accessed independently, respectively, a dual port — 
synchronous system — RAM — 51 — 52 — A — a system — a port — an address terminal — ADA — 
**** — a pipeline register — PLR — 14 — from — outputting — having — dace — a strike — a nation - 
- ( — RD — ) — the address — inputting — a data input — ; a terminal — DI — **** — ALU — 19 — 
output data — inputting — **** . That is, the same data are simultaneously written in the same address of 
two dual port synchronous system 51 and RAM 52. 

[0053] The lead address of the register RS 1 outputted from a decoder 13 inputs into address terminal 
ADB of B system port of the dual port synchronous system RAM 51 used as a register RS 1, and the data 
read from an output terminal DOB are outputted to one input terminal of ALU19. 
[0054] The lead address of RS2 outputted from a decoder 13 inputs into address terminal ADB of B 
system port of the dual port RAM 52 used as a register RS 2, and the data read from the data output 
terminal DOB are outputted to the input terminal of another side of ALU19. 

[0055] Operation when adding the value of registers RS1 and RS2, and storing in a dace strike nation 
register in the gestalt of the 3rd operation, hereafter, is explained with reference to drawing 6 . 
[0056] The lead address of a register RS 1 is inputted into B system port of the dual port synchronous 
system RAM 51, and the data of the address are outputted to one input terminal of ALU19 ( drawing 6 **). 
Next, the lead address of a register RS 2 is inputted into B system port of the dual port synchronous 
system RAM 52, the data of the address are read, and it is outputted to the input terminal of another side 
of ALU19 ( drawing 6 **). Furthermore, the light address is inputted into A system port of the dual port 
synchronous system 51 and RAM 52, and the result adding the value of a register RS 1 and a register RS 2 
is written in the same address of A system port of the dual port synchronous system 51 and RAM 52 
( drawing 6 **). 

[0057] Next, the lead address of a register RS 1 is inputted into B system port of the dual port 
synchronous system RAM 52, the data of the address are read, and it is outputted to one input terminal of 
ALU 19 ( drawing 6 **). 

[0058] In this case, although the light cycle and the read cycle are continuing, since lead operation serves 
as B system port of the dual port synchronous system RAM 52 and light operation is not light operation 
and lead operation to the same port, it can execute those instructions continuously in A system port of the 
dual port synchronous system 51 and RAM 52. 

[0059] Like the following, the lead address of a register RS 2 is inputted into the dual port synchronous 
system RAM 52, the data of the address are read, and it is outputted to the input terminal of another side 
of ALU19 ( drawing 6 **). Furthermore, the addition result (**+**) of the value of a register RS 1 and the 
value of a register RS 2 outputted from ALU 19 is written in the address outputted from a pipeline register 
PLR14 ( drawing 6 **). 

[0060] According to the gestalt of this 3rd operation, it is lost that a light cycle and a read cycle continue 
to the same port. Therefore, since it becomes unnecessary to insert NOP between a light cycle and a read 



cycle like before, the amount of part programs is decreased and the processing time is also shortened. 
[0061] Next, drawing 7 is the block diagram of the data-processing processor 60 of the gestalt of the 
operation of the 4th of this invention which prevented the competition of access to the same address of 
the same cycle while being able to perform the light cycle and read cycle to the dual port synchronous 
system RAM continuously. 

[0062] It can be the same as that of the gestalt of the 3rd operation having described, the same data can 
be written in the address with the port of A system of two dual port synchronous system 51 and RAM 52 
same only for lights, and the port of B system can access now independently the dual port synchronous 
system 51 and RAM 52 as a register RS 1 and a register RS 2 only by for leads, respectively. 
[0063] The newest data written in the dual port synchronous system RAM 51 are memorized by the 
auxiliary register 61. The address comparator 62 compares the light address of A system port of the dual 
port synchronous system RAM 51 with the lead address of the register RS 1 of B system port, and outputs 
a comparison result to the address coincidence flag register 63. If the signal which shows coincidence of 
the address from the address comparator 62 inputs, the address coincidence flag register 63 will set an 
address coincidence flag to "1 ", and will output the signal of "1 " to the control terminal of a selector 64. 
[0064] A selector 64 chooses one side of the data read from a dual port RAM 51, and the output data of 
the auxiliary register 61 according to the content of an address coincidence flag, and outputs it to ALU19. 
[0065] When the auxiliary register 65, the address comparator 66, the address coincidence flag register 67, 
and the selector 68 are formed also like the dual port RAM 52, the light address of the dual port 
synchronous system RAM 52 is compared with the lead address of a register RS 2 and both are in 
agreement, the data of the auxiliary register 65 are chosen and it is outputted to the input terminal of 
another side of ALU19. 

[0066] If the same data are now written in the same address of A system port of the dual port 
synchronous system 51 and RAM 52 in a light cycle, the same data will be simultaneously written also in 
the auxiliary registers 61 and 65. And the lead address is outputted to the same cycle as the light address 
being outputted before [ a cycle of / one ] a read cycle that is, as the following cycle is a read cycle from 
a decoder 13. And if the light address and the lead address are compared by the address comparators 62 
and 66 and the address comparators 62 or 66 detect coincidence of the address, the output of the address 
coincidence flag registers 63 or 67 will be set to "1." Then, selectors 64 or 68 choose the data stored in 
the auxiliary registers 61 or 65, and output to ALU19. Thereby, in the same cycle, when the light address 
and the lead address are the same, the same data as the data memorized by the address are outputted 
from the auxiliary register 61 (or auxiliary register 65). 

[0067] Therefore, since the need of performing control for preventing competition of access is lost so that 
access to the same address may not arise in the same cycle, a program becomes simple and the 
processing time also becomes short. 

[0068] Furthermore, since the same data are written for A system port of the dual port synchronous 
system 51 and RAM 52 in the address same as a port only for lights and it was made to access B system 
port independently as a port only for leads, respectively, even when light access and lead access continue, 
those instructions can be executed continuously, without inserting NOP. 

[0069] In addition, although the gestalt of the above-mentioned operation is the case where this invention 
is applied to the data-processing processor of a pipeline control method, it is also applicable to the data- 
processing processor of a general microprogram control system. 
[0070] 

[Effect of the Invention] According to this invention, since the read cycle of synchronous system RAM is 
completed in 1 cycle, the access time of synchronous system RAM can be shortened. Moreover, in the 
dual port synchronous system RAM, since the competition of access to the same address does not arise in 
the same cycle, the need of creating a program like before being conscious of competition of access is lost, 
program simplification can be carried out, and the processing time can also be shortened. Furthermore, 
since it is lost that a light cycle and a read cycle continue to the same port by using two dual port RAMs, it 



becomes possible to perform a lead continuously with a light. 



[Translation done.] 



- * NOTICES * 
Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of the data-processing processor of the gestalt of the 1st operation. 
[Drawing 2] It is the instruction-execution timing chart of the data-processing processor of the gestalt of 
the 1 st operation. 

[Drawing 3] It is the block diagram of the data-processing processor of the gestalt of the 2nd operation. 
[Drawing 4] It is the access timing chart of the data-processing processor of the gestalt of the 2nd 
operation. 

[Drawing 5] It is the block diagram of the data-processing processor of the gestalt of the 3rd operation. 
[Drawing 6] It is drawing showing operation of the synchronous system RAM at the time of the 
continuation instruction execution of the gestalt of the 3rd operation. 

[Drawing 7] It is the block diagram of the data-processing processor of the gestalt of the 4th operation. 
[Drawing 8] This drawing (A) and (B) are drawings showing the fundamental-wave form of access of 
synchronous system RAM. 

[Drawing 9] It is drawing showing the input/output port of the, single port synchronous system RAM. 
[Drawing 10] It is drawing showing the fundamental-wave form of the single port synchronous system RAM. 
[Drawing 1 1] It is the block diagram of the data-processing processor of the conventional pipeline control 
method. 

[Drawing 12] It is the jnstruction-execution timing chart of the data-processing processor of the 
conventional pipeline control method. 

[Drawing 13] It is drawing showing the input/output port of the dual port synchronous system RAM. 
[Drawing 14] It is drawing showing the fundamental-wave form of the dual port synchronous system RAM. 
[Drawing 1 5] It is drawing showing operation of the synchronous system RAM at the time of a continuation 
instruction execution. 

[Drawing 16] It is drawing showing operation of the synchronous system RAM at the time of the 

continuation instruction execution which added the NOP instruction. 

[Description of Notations] 

1 5 Single Port Synchronous System RAM 

41, 51, 52 Dual port synchronous system RAM 

31, 42, 48, 64, 68 Selector 

43, 62, 66 Address comparator 

47, 63, 67 Address coincidence flag register 

45, 61, 65 Auxiliary register 
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ra7;W- MrI^SCR AM2 1 «. 0 1 3 fCSVfJ; ? 
l:A»#-hC7HI/XAMfADA, ^-^A^S 
f D I . y-i M§**A*f*HPWT. T-^lEASfDO 
A, B3R#-KD7FU^AA«fADB. ?-$mJl 
JfFDOB*5a»3. A*#-h»4U-K/7-f h#- 

[0 0 1 2] 01 4 CD®tC^T£ 5 \ZWi—^0 MZK 40 

<7?-t:XT#3. £7c. PIB®fc^-r«fc5t:ra— *M 
#)\,-V&ts.%7 H UXlCjftbTA&tf- hA«5-f h»f£ 
T\ B&#-hri*g-h*»fe©«^fcMtf-h£fc£|8Si 

-f httf^T, B*#-ha»'J-K»fP£fT'5*£. B£ 
[0 0 1 3] tot, 0 1 4©®©«fc3fc7£-fcXJl*52 so 



£Lfc^£5KASi#-h<hB«#-h©7:7-feX£# 
ISI|iWt4fc»ffly7h!>x7fflI. »S^ttA— 

K -5 x 7 [eIS&©?t8Hfc U 3*5 £ t» 3 o 

[0 0 14] ±l20fa7M-h^liSRAM 

ffll/fc«^C5^TBl 6 LTaraT 

■5. Af^-h^V-XI/yX^WT'f^h^-ya 

T, (DA^-hOV-^l/yX^A^T-^^i*^ 
©B»j}?-K©y-^l/y^^*e.f-j'*l*ji 
(D-?-ne><&JP^bTA^#- N©^* h^— ->a 
>U> ! X5'fc#^jAty^i. ©Af^-KDV-XU 
^X*a>6^-^£^*ffiU ®B^-hOV-71/ 

h©^ X h^— ->a >Uv f X^^*^iiO^}^-cO 
[00 15] fa7M-hHUaRAM2 ITU 1 

aigbTff -5 ££t5*T#&^©T\ (D©Ai#-h^© 
##&#-lM i7Jl/©&k:@©A*tf- hfr>b<D ; T—*<D 

[0 0 16] fi£oT®+(2)=(D£, @+©=(Dffl2Ciffl 
Uify^^t^mz. ®+©=®©*Hr©#f;:" N 

op" £te>£LT, 01 ecsti^iciJSirofflKS 

[0 0 17] 

;i/3p— MPISBSRAMK^^T, t*— *©U— KIM £ 
M2^D7?*^OT, |i|iJCRAM©7^tXB5 
IBItffi < 7<E-5 1 U "5 IM Atffe o 7c. 

[0 0 18] 5*3.7;U3j?-hra»ISCRAMJC*^ 
T, 7^-fcX©lft^Silllt*fc«>K*ffiW»Sff O&W 
tf&K). *<»Tc.tb\ZV7 hC7x7. K<7x 
7Hcfc*-f>^a-y^ Wgr* t> . 7a ^5 A & St 
*fflai#W©*ftI. * * ir»tt|BlK*«**18*"r * £ ^ 3 

[0 0 19] tj7M- h|H|^S;RAM$r'7 

#3tt^©T, " NOP" <P£7-f hit-f ^;P©^(CJ¥A 
[0 0 2 0] *5S9H©»Jitt. HfflitRAMKfcVvr, 

Tab •So **w©te©»istt. Ta7^#-nmiaR 
7 Kux^-sfe-rsw^Tfex-^ott^ait^ff a* 
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7 

[0021] ts *>\zm<oi&Mte> ^^r^-bmm^ 

[0 0 2 2] 

[stJS£»f-5fc#©^g:] fgl©3!93«, |^«^R 
RAM(C*fT?> , J-h*&t>*^'f h7^.-feX^fT-5^H 

n'j-h*#^©i-y-r^;umr©T Ki/x£U-F7 hp 

[0 0 2 3] £©m<D5SWK:J:ntf. U-Ktf 

-r ^;ut7 h l/T^m^ns*^ s >y© i iM ^ 

MIC'J— H7 KU^*»|S|»iiCRAMKm**n. 
©+K^U;:^©7 KU^fflr- ^j&^WttSns© 

|WjWSRAM07^-fe7>B#p B 1S:SffiT#§. 
[0 0 2 4] £2©58W1 xaT-M*— hHJWitRA 20 

«7^-kx$iJ|||Hl!St^^T, y-1 i?)l\Z&WZ> 

tt3x^7JU#- bl"I$83£RAM©-75©#- h©^< 
H7 H UXt, tt*©#-h©'J-H7 h* b-7> t^JtK 

-h®7-f 1-7 h'l/^t'J- F7 

[0 0 2 5] i2ffl^l:,ttlH isi— tM^&m* 
5fa7M-hRAM©-*C^-bc?)7'f h7HU 
KD 'J - H 7 H l/^ t*<Hftf 51^ 

©7£"feA©S£-&#fg£L&l^. fot, 2^©tf-h 

K*rr 3 7 £ -t x oamfflw s&gatfc < & k> , y 

[0 0 2 6] W,3<D%WU. '>&< tfe20©5*3.7;U «o 
^-HRAM^tU 2 0©ra7;l'il?-hRAMO- 
^-hS^-f hJf-/B#-h<t:LT|B)-©7 KU*K 

Hffl#-hbT-€-n^njfi3i(C7^-tXT-5^3(D^93 
tCfctltf. 5-f MM 9)Vt. U - KiM ^ Jl/^ttf* 
•£T*>. ^n^ngij©#- M^-f h&tf'J-FT* 

So ftoT, ?-f hiM U — K+»--f >7)lt.(Dm\z 

©fMEfftlBHC NO P £Jf At 3 - £ *«»-r-5s^S*« so 



[0 0 2 7] 

BJ3T3o Bill *Si]©il©Hl0igI©M77 
^>ffl»#a©5*-*fflS:7ci-fc«.y1}-3 0©7"p-7^H 
'CDx-^MST'D-try-y-S 0 £, gllOf 

[0 0 2 8] -fel^:? (S«@ES) 3 1IIH /H77 
1 , >l/yX?PLR (pipline register) 1 4©Aft7 K 
l/7tHi*7Hl/Xt^$n. ■tO»!fWH t lc5/> 
4^jJ?-hm»!5*RAMl 5©5'fMim»SnT 

[0 0 2 9] tl/?^3 1H Nte^J&^-ft— 7* 
;U (P-l^;|/) ©£S. 0 'J-FlM 2)MDh^ 
IC, /W T^-f >l/y7^PLR 1 4K:A#£n&7 h* 
I/*£StRbT:>>^;i^-bP]$5£RAMl 5ic05^ 

X^PLR 1 4©ili^7Hl/X^:->>^;i/^-hlllfflS: 
RAM 1 5Cffi2>T£. 
[0 0 3 Ol'-Tftfo-fe. 'J-F^WH77^>Uy 

x^plr 1 4K»tt$nTSfcfTsns itM*;uta 

K, /H77-f>l/yX^PLR14lCA*3n5'J- 
h*7 Fl/X^-fet-^ 3 lTlRSntj'^W-h 
RlW^RAMl 5(Ctt$&$n^. fot, /H75-f> 

i^x* p l r 1 4 K&ifftsnT^-Sfft^nff sns 

1+r-f ^;PWfC">>^;i/3j?— M^WSCRAM 1 5tcU — 
F7 FUXT^fli^Stt, ^©-9--f ^;HC^©7 Fl/7.® 

[0 0 3 1] £7c> 5-f K-s-f *;M>«£K:tt, AWT" 
7-f>l/yX^PLR 1 4t:t&^3nT^5 7^r Fift^r 

jWfcfrsnsflD&n— tM aw >w^x 

^PLR 1 4^^.fli7 t 3$n-5 5-f h7 KUA*< "tll/^ 

^ 3 1 -rs*?$nx->>^;i/#- fisi^^r am i 5 \z 
i&i&zn, fffl7h^xt;T-^^fti! i jn50T-, 

[0 0 3 2] 02(1 ->>^;Utf-h|iJ|ffl5£RAMl 5 
C07 h'l^X" X' 10" CDT^— ^ tACC (accumrater) 

i 8®r-^^iDlL. ioJ«ir**-»^;i'*-hra«l' 

iCRAMl 5CD7 HUT." X' 2 0" 

[0 0 3 3] U--f ^;Ua'T-f >A h7^y3>^^ 
I RG 1 2t'*S^$nfc^^7 : =i-HUT^4ri|f?S 

•J - K-y-'f ^;UT*-5CDT/t-f 77-f>l/y7;^PLR 
14ia*Sn47H.U7" X' 10"*«tW^3 2 
T«£nx->>y;U*-h|W|»35S:RAMl 5CJ-H 
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7 FPXtLTfiiTJ^nS. *<0t-f?^b1r(l 10 
83©1M ? ;U aT->>^#-hPl«8iCRAMl 5©7 
Fl'X" X' 10" *«»3tanT^*©T?. *©7HU 
X" X* 10" ©f-^" X' 2 0 0" ©^*ttiL<t, 
^tatfcf-i'tACC 1 8©r-^" X' 10 0" 

<h©in^wfTfc>n&<, 

[0034] -rfcfcs. u-k+m ^;m#Ktt, tuf 

^3 1 fc*D ltM ?;HNlc. iHl^iCRAMl 5^'J- 
F7 FUXtfllit)2nZ><DT\ &©1+M'£;i/T7— 5> 
©'J - K**fTfc>n, 7-?© 'J - FU"f^M^R»C 

[0 0 3 5] IT> #©17- -f £ )V c T, ACC1 8t 

te*A3n&»aJtts*©" x' 3 o o" *^»^;u#-h 

leHBiSRAMl 5©7 FUX" X' 2 0 " fttt^iAgm 
^71" 5. 

[0 0 3 6] zKD^i©HJ6ro^tr<tn«, u-F+t- 
<^;uTtt, n<i >UzSz?plr i 4©a?j7 

FU'X*. rajWSRAMl 5KttiieTSi:t»C«J:0. Si 
MtttCl-iM i7;i/T|S|WSRAM 1 5 frt><D J r—$'<DWl 
*tBUSr^7-r-5^t^T#. 7-^£i«j£T-U-F/ 

[0 0 3 7] ^JC, 03te, 7^7;U#- FIbU8j£RA 
M4 l©|!3-7Fl/Xt;:*fLT7-£'©9-f ht'J-H 

ffl/^ yH >Mm^T&<D : T-5'®M-7u±y-V-4 0© 
5. 

[0 0 3 8] 7j.7;1^-F|S]$5£RAM4 1 tt, A^ 
hiBI#- htf)2O0#- FSr^U £©5ljfi© 

[0039] -trU^^4 21:11 /l-fT^-Ol^X^ 
PLR14aCA*Sn57(«l/Xi. /VT^OU 
vX^L PR 1 4 aA^lii^$n-5T Fl/X£#A7j£ 

nx*3 0. -tru^^4 2 ©ftijfp^fctt/t-r >u 

yX^PLR 1 4 afr<E>tB2j£n&7-f hft^ATJ L 

©££. A-f ^7-f>UyX^ 1 4 a^<=>ii}7J$n37 
Hl/7,^S«UTx3.7^-MW|ffiSRAM4 1 ©A 
JS*-h©7 F^XATjSS^ADAKffiTjU 5-f Ff§ 

LR 1 4 a©A^J{Bi]©7 F l^X l/TAS*- F© 
THUAA^^ADACtU^-rS. -fel/^^ 4 

2©{iS73«7 KU73>Al/-^4 3 KW^nT^ 

[0040] ^ntCcko, 'j — fim ^;u©i-y--f 

tut. ra7^-KRAM4 1©A*#— Mr>J-F 



(6) 

[0 0 4 1] 7-thit'f^Mtt(;lt -tL/^^4 2 
T/t-f >U>*X* 1 4a©UlA7 FUX*?iltF!2 
ntra7^#- h|W|»!5£RAM4 1 © A?il#- F tCffi 

Ti^n. f-MiS4 4id»iiiiA$n, a&#— f© 

r-^AAiTD I KA*-r*7*-^*<-t©7 FUXtC 
##&2;to, I^P#H-€-©x-^^ffi6bl/> ; x^4 5i:f 

io [0 04 2] fa7M-hRAM4 1©B^-h® 
7HUAXA«fADBI:H 

4 b©A7j7 F UXt^A^LT&D, ;r©A7j7FUX 
«7 K Iz-ri' 4 3 Ott*©AA*f CA* 1/ 

[0 0 4 3] 7FUX3W1U-^4 3 tt. A3M?— h 
©5-f K7HU^tBS#- F©U — F7FUX<h£Jt 
«U abfci^. /Wl/^©f^7>F 

V- h 4 6 Haj^T-S. 7> h*y— h 4 6 ©ft!l©A^^ 
ffcB/H^J'f >U> 5 X^ 1 4 a^<E>iiJ7j2n-5 9-f 

T. fr-3K?kits— h<D?-i F7 FUX 
B^#-F©U-F7FI/X£7Jt-IStL7c<h£7W 
U^;i/©(t#&7 Fl/X-!S:7^^'U-v ! X^4 7(cm^ 
"T5. 7KI/X-t77^l/yX^4 7ll 7>FV- 
F4 6©tB?J75VW U"^©i#7 H^-f77^ 

&" i" ic-ra. 

[0 0 4 4] tl/^^4 811 7 FU-X— StX^^I^v 5 
X^4 7A>6lb*Sn57Kl'^-S:77^0l«3«lC± 
of, fa7M-MHia:RAM4 1©B^#-F© 

so m*t. «9jus?x^4 5©ta*t©— ^sswutt* 
5i>w i" ©<t#, osora— y-r^;u©^-r ft f 

[0 0 4 5] eitl(C«t 0. fa7M-h^SRAM 
4 10|lttS#-H:7'f hRtf'J-Ktffrton. 
*M9)WzteVt2>7'( F7 FPXi'J— F7 F kX**— 
'»l/T. 7 f a7;i'#-hraWSCRAM4 lOBA^Jt 
40 t&oTfc, 7^7;U#-F|h|#]5£RAM4 1 ©ti}7j7 

- 3? ©ft to o k ffla u i^x ^ 4 5 s tir ^ a 5 -r 

hf-^SIU*t«i:tT?. xa7il/*-l~P!lflaRA 
M4 lCD}|£$nfc7HWI:**ii*nfcT-^*tt 

[0 0 4 6] ftflTJ. 7 FUX-S6:7 7yU> 5 X^4 7© 
7HU7-f77y'r 0" tH^48 
!ifa7;^- Fl^ffiaS:RAM4 1 ©UJTJx-^ 

.7-f F7 F UX t 'J - F7 F UA*<|SI--ea*l5«tt 
50 7j-7>IU#-F|W|^tCRAM4 1 ©7-37^7-^ 
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// 

MWW4 9 cmasn*. 

[0 0 4 7] i4ll ±i$Lfc!g2©gW£©Jgffi©x- 
ZWm-fu-tvVA 0CD7^-fe7>^'1'5>^ J p-hT 

0. A^-hOAATKkXiLT" x' 10" 
5£Sft. AJSA^-^.tLT" X''l0 0"«»A*3 
n-5t, fi7J«-M?l)l85tRAM4 

x' io" cf-^" x' ioo" *<#*a*n, hi* 

^\Z^(D^-9" X' 10 0" tffeffl 
SW. ^©iM^JUaTtelWcB^tf- h©'J- H io 
7h'U7tH, 9-f KTKUXil^i;" X' 10"# 

[0 0 4 8] #©1M £;H)T?tt, b{i*t*WT75>' 

^;i/TA*#- hCD^-f h7 KUXtBStf— hCJ- 
b^KI/X^f;:" X' 1 0" T7 h*l/X^-&U 7 
KI/X3>Al/-^ 4 3©lii;>J«:/W l/^iftoT^ 
-SCOT, 7 Hl/X- myy>?l'i?X$'4 7<Dlht)tf" 
1" £©£;*. B^-hCliiAf-^OTS 20 

£fcoTH*#, 7HW-«75^r 1" f*5ffl 

-e, 8 ««g!) 1/^7.^4 5 legate nx^-s 

5*-*" x' 10 0". 9-f MM^T** 

[0049] c©jB2©^ifi©»»fc<tntf, m— tM 

^SrS^ttS-T^tT. fa7M-hRAM4 1©}gS 

[0050] z<D^2<Dmm<Dmmx^ /H7 

7-f>l/yX^PLR 1 4 a0AA7H!/7,^'J-K7 
H £ L-TffiTjbT'J - FtM *;Hfc 1 1M 0 Jl<T3S 

^yl/^X^PLRl 4 0tUA7Kl/75'J-l { 7H 
U-X t UTUi^ LT U - KIM tf MZ 2 1M * ;PBT* 

[0 0 5 1] mz. 0 511 2f©fi7M-h^ffl 

SRAM^fiut, 5^ mm ^fj-F-tM 

*)li^L,TfTA-5 J: -5 fc Lfc#?gBJ]©ig 3 <Z>&jg®Jg& 
©7-^ffil7'Dtyii-5 0©7'n>^BT^5. P)0 
c*t>T, KfcttWUfcliB&:7n.y*£H--©a5SM;:M: 

[0 0 5 2] 2fl<Df ; a.7;U#- b|H]|W5£RAM5 1 , 
5 2roA*#-M*7-f hl¥ffl#-h£fc-3T*S0, B 

aftSEKT^-fc^T**. T-a7M-M^iSRAM5 so 



12 

1, 5 2©A&#— h©7 FlyASIS^ ADAKtt/W 7" 
7-f/l/y7?PLR 1 4*>'=>{ti732tt£-r-f X b*— 
->3> (RD) 7Fl/m*l v f-?A^fDI 
CBALU 1 9©{Ji73x-^^A73bT^-5o ^$02 
i©fi7;^- bHfflj£RAM5 1, 5 2©|b|— ©7 

[0 0 5 3 ] l/y^?RSliLTffiffl$tllifa7;l/ 
Jp-hPIfflSCRAM5 1©BJS#— b©7 b'l/XSsH=-A 
DBtll 7*3— ?1 S^blii^nSU-vX^RS 1 
©U-K7HUXA5AAU ffifcSliHPDOBA^R^ffl 

[0 0 5 4] l/-^RS2tl/TSffl$n5ra7;l' 
#-hRAM5 2©B^#-b©7 b* lyASSB'AD B £ 
tt, f3-^l 3^<=>W7j£tt3RS2©U-H7b*U 

-mLui 9©fis^©A*ss^tci±s*sns. 

[0 0 5 5] KT. aS3©fSJfi©»ffifc:*5HT, 
*RS 2©(l»fLTf-fXh^-y3 > 

ui?x?\zfemTz>tz<Dmft&. me^mvrmm 

[0 0 5 6] ra7M-M^iSRAM5 1©B&# 
-bfCU-^T^RS lCDU-h*7h*l/7,^A^7$n. * 
©7KI/X©t-^ALU1 9©— ^©ATJSfiH^Cffi 
^J$n-5 (06®) . JfcfcxjLTJl'sfl-blillWStRAM 

5 2 CD B b tC 1/yX? R S 2 CO U - b* 7 b* 

A#£*l. ^©7 KUXCD^-^^M^-ai^nTALU 

1 9©ffi3£©A#S^::£H7j2n& (0 6©) „ $5 
t£, 5^7;^- bH»j5$;RAM5 1, 5 2©A»#- 

Mcj'f hTK^AASn, l/y^^RSUUy 
X^RS 2©flt*JiBKCbfc«g**«7 f 3.7;l'#— hWW* 
RAM 5 1 , 5 2CDA*#— b<DmCT F l>7.lZ&gjk 
$n§ (0 6®) . 
[0 0 5 7] &fcxa7;l/#-hR»!itRAM5 2 COB 

n. ^©7 h'lyXCOx— ^At^{±j$tlTALU 1 9© 
-^©A?3^CtU*$nS (0 6®) „ 

[0 0 5 8] Z\<Dm£* 7-f blM i^t'J-blM £ 
^sOniflebTlf^At. blbf^T^^tf-bPIW 
SRAM5 1Slt5 2©A|#-hT- > 'J— bl&ffr^x 
n.7JU#-h(Slffi^:RAM5 2©B»#— b<h&oTH 

[0 0 5 9] £JnFH«fc. Ti7M-hWaRAM 
5 2 Ck^^RS 2©U-K7 KUX^A*$n, -t 
©7 KlyXra^-^^^-tBStlTALU 1 9©flil*© 
A^SSTp(rtLi7a$n-5 (0 6©) . £ ALU 19 

A>f.|il*$ni.l/yX3'RS l©ttl/yX^RS 2© 
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R 1 4*^IU^$nS7HUXfC##iA ! ty (06©) . 
[0 0 6 0] £©SS3©&«0»ffifcJ;nfcf, pj-#- 

M:^bt7'f fim t?)Vk. u— fim # ;u*«a«-r * 

tU- FIM i'Jl'iOKCNO P 5:#ATSi2;-S^< 
■^©#:?n^5Al;ft^«t<&DM3l$M ; k 

[0 0 6 1] 0 7 fi. 7;u#- F I^IffliCR A 

mn-vzztmz. m— v-i>?)vv>m-7\ i v?,\zns 

^JfiiO^JB©^— O©7D>yy*0T 

[0 0 6 2] fa7J^-^iSRAM5 1, 5 2 

2^(0fa7^- F|W||{f]5£RAM5 1, 5 2©A|ffl 
F tfy'f F mm ~CWl — © 7 F CHO— (Dy*-* ifl 

X^RSl, UiSXPRS 2 tLTl&3L\Z7?±.7>T°g 

[0 0 6 3] iftl/yX^6 Hill ra7M-HII 

-So 7 Fi/7>n>A°i>-^ 6 2«, T^r^tf-FltlW 

5SRAM5 1 ©A&tf— F©9-f F7 h'U-^i, B?S# 
-I>01/yX^RSl©'J-H7Kl/Xt^Jtt!jL, It 
m&%:$:7 F U^-gt79^Uv7.^ 6 3fcUi^-rs„ 
7 Fl/X-S:7 7^^> 5 7.37 6 3tt, 7 Kl/^3>Al/ 
-3? 6 2^5.7 F^X©-gtft^Tffi^A7jT-5£. 

7h*i/x-i!7 7y&" i" cu i" ©{i^ft 

[0 0 6 4] -feW-i?^ 6 4\t. 7 Fl/X-S77^«ft 
§l:fot, fa7J^~ FRAM5 1 £0^115 £n 
5f-^t, WhV : J7,9 6 1 ©liSrt-r— Tjftil 
^LTALU 1 9tC{il^-r?)o 

[0 0 6 5] ra7;^-hRAM5 2 IC fc |^ Steffi BJj 
1/^^6 5, 7HI/Xa>/^-^66, 

0, fa7JW- FIWIJiiSR AM 5 2 ©5< F7Fly* 
tl/yX^RS 2©'J- F*7 F l^tftJttfcb. 
-ifeUfe^^lCtt, Jitlft^^6 5 0T-i'iWMilS 

ntALui 9©te*©A*^fcin*$n*. 

[0 0 6 6] ^, FIM ^^Tfa7^-M^ffl 
SCRAM5 1, 5 2©A&#— F©l*0— 7 h' 1^7, tC[W] — 
x-^*<«*iiSn*t. PIWUMSbUv'T.^ 6 1, 6 

5ct»i-cDr-^*»t*asn4. fi/tx &©tM 
^ jm« u - F im * * * £ . 'J - F tM ^ ;kz> i u- 
-f^^'mf. ^$07-f F7 FU'^^m^snsotiwi— 

©1M i/JW:f3-^ 1 3*»6U — F7 KUXtfUiaS 
n§„ ^bT, 7HW3>/tU-^6 2, 6 6T'7-f 
F 7 F U7. i: U - F 7 F £ jWfcttS *l, 7HW3 



(8) 

>AU-5>6 2Sitli6 6?^7 F U-X©— gtft^liJTS 
<!:. 7 FUX-myyPUi?*? 6 3£fc«6 7©{li?j 
ft" 1" C-feyHti. tit, -fel/^6 4£7c«6 
8 7$<*t9jly>>X*6 lSfctt6 5£»iW£ftT^*^- 
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